The article aims to show how local industry life cycles impact the development of Finnish resource-based rural towns. This study reveals five long-term and overlapping industry cycles which were based on natural resources, assembly industries and service production. In general, the cycles have shortened over time.
Introduction
As the central source of income and wealth, one common characteristic of small resource towns and their hinterlands is their reliance on resource-based production. Global demand maintains the cyclic growth and transformation of resource-based industries and relatively high rural populations in countries such as Finland. As labour productivity has increased, reducing above all the amount of work required in forests and mills, jobs in forestry first and then in the forest industries have diminished in Finland over the last five decades. Moreover, a wave of mine closures took place in the 1980s. For the resource towns and rural areas in Finland, the increase in labour productivity and closures of mills have led to high unemployment, reflecting the local formation of surplus labour and lack of opportunities for economic diversification.
The purpose of this article is to show how the resource-based industries and their production cycles have impacted on the development of Finnish resource towns by using the municipality of Lieksa as an example. As development in Lieksa seems to consist of episodes, development processes are conceptualized in terms of industry life cycles (Edenhoffer and Hayter, 2013; Peltoniemi, 2011; Potters and Watts, 2011) . Generally, the factors behind the mechanisms of the industry life cycles of resource-based towns have been scrutinized in order to generalize resource-based local development. As an example of the sparsely populated Nordic pattern of development (Gløersen et al., 2005) , the article illustrates changes in industrial activities, employment and population in a town in the remote peripheral region of North Karelia, Finland. The case study town is located in forested Fennoscandia, at the easternmost part of the European Union (EU), about 500 kilometres northeast of the capital city of Finland, Helsinki, and ca. 100 kilometres from the regional centre, Joensuu ( Fig. 1) . 
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As a whole, the municipality covers 4,000 sq km, with about 80% of its 12,000 inhabitants living at central core area (62°19' N, 30°01' E); the rest consists of small villages, economic forests and wilderness. Due to its large hinterland, Lieksa is classified as a sparsely populated rural municipality (Malinen et al., 2006) and its average population density is merely 3.63 inhabitants per square kilometre (Official Statistics Finland, 2013a). The urban-rural structure of the municipality includes all spatial categories between the town centre and the extremely sparsely populated rural area (Helminen et al., 2012) . The main urban centre of Lieksa ( Fig. 2 ) fulfils all the criteria for a small town centre in Finland; for the last three years the average number of inhabitants has been over 5,000, the urban population density is over 400 inhabitants per square kilometre, the amount of jobs is more than 2,000 and their areal density is high enough. The commuter belt of this town centre is more densely populated than the remote hinterland, but the businesses are more rural-like than in the centre with, for instance, active agricultural farms (Lieksa, 2012) . Beyond the centre and the commuter belt a very sparsely populated area begins and is mainly covered by forests -the resource on which the economy of this town was based for more than a century.
The vicinity of the growing European timber market expanded the utilization of forest resources and increased the demand for local labour force at the beginning of the 20 th century (Aarnio, 1999, pp. 166-173) , which accelerated population growth. Over the last century, the economic development of the town emulated the general development of rural Finland. The town activities expanded to marginal areas through the increased use of natural resources, herewith causing a peak in the number of labour force and population in the early 1960s (Fig. 3) . In Finland, rural population growth was sustained and escalated as a corollary of the post-WWII settlement policy when 9.1 per cent of the land area was redistributed through the Land Acquisition Act to settlers in agriculture and forestry, but increasing even more the number of new one-family houses of non-agricultural settlers than those of farmers (Tykkyläinen, 1995, pp. 139-140) . At first, the growing industries in small towns and rural areas offered new jobs for the growing populations. However, less than two decades later, the rural periphery faced a structural change and depopulation as the entering of the baby boom generation to the labour market simultaneously with the rationalization of primary production led to large scale migration from rural areas to cities in Finland and Sweden (Rannikko, 1999 , pp. 215-217). The rate of urbanization and industrialization in Finland was record-breaking in European terms in the 1960s and the 1970s (Tervo, 2005 , pp. 267). The rapid change from an agrarian society to an industrial society and further to a post-industrial society with the service industries dominating, was caused by changes in the economic conditions and political decisions, and 19/67 resulted in the large scale migration (Virkkala, 1994, pp. 69-70) . Lieksa lost about 7,000 inhabitants due to migration only in ten years (Fig. 4) . The socioeconomic restructuring processes were mitigated by the establishment of spatially equal welfare services and decentralization of public tasks in the late 1960s and the 1970s. In parallel, regional policy funding was allocated to disadvantaged regions since 1966 (Moisio and Leppänen, 2007; Sippola 2010 ). The results of these policies were, however, insufficient for stopping the vicious circle of diminishing employment and population and the growing proportions of aging population in places such as Lieksa ( Fig. 3; Fig. 4) . In what follows, the article will introduce the research perspective on primary production in resource regions that deals with the socio-economic dependence of regions and localities on the production of natural resources. The conceptual approach of resilience is drawn from for discussing the ways in which regions and localities can manage pressures to change due to changing larger scale economic conditions. The article will then explore the various phases of industry life cycles in the case study town of Lieksa, Finland, and analyse the causes for each phase of transformation in these cycles (see also Kotilainen et al. 2015) . Finally, it will be discussed whether it is likely that another growth cycle will emerge. 5 Labour force (economically active) is defined as comprising both employed and unemployed people (Official Statistics Finland, 2015a). Annual net migration 6 loss, the proportion of people aged 65 and over 7 to the total population, and unemployment rate 8 (%) (data sources: Lieksa, 1980; Official Statistics Finland, 1960 -1986 1982; 1990; 2014a; 2014b; 2014c ).
Dependence on primary production, resource cycles and geographical conditions

Changing spatial patterns of wealth
The current rural decline in the forested parts of Finland is primarily the outcome of productivity growth. The findings in earlier studies in Canada have often revealed the regressive impacts of forestry dominance, primarily due to dependence on logging, on economic well-being, including high poverty rates and unemployment (Freudenburg and Gramling, 1994; Overdevest and Green, 1995; Patriquin et al., 2007; Stedman et al., 2004; 2005) . Leake et al. (2006) , for instance, found that forest dependence in Canadian communities had a significant positive correlation with the unemployment rate and an increase in the poverty of households over the period 1986 -1996. In Finland, resource towns, such as the towns of forest industries and mining industries, have been wealthy and the outcome of restructuring has been a relative decline of well-being compared with the surrounding areas of the towns (Lehtonen and Tykkyläinen, 2010a) .
Competitiveness in mill towns and rural areas generally comprises assets such as abundant natural resources, access to non-urban resources, cheap land, place commitment and natural amenities (Markey et al., 2006) . Physical properties of given areas, such as climate, soil and accessibility, impact economic performance and wealth (Gallup et al., 1999; Sachs and Warner, 1997a; 1997b) . In post-industrial economies, the legacy of resource dependence is a reason for a decline in jobs in hinterlands since value-added increasingly comes from high order services (Gløersen et al., 2005, pp. 155-159) . The barriers to economic diversification include a stagnant economic base, a low level of education, an ageing and declining population and declining employment. Many elements of competitiveness demanded by new, growing industries are 6 Intermunicipal net migration is the difference between intermunicipal in-migration and intermunicipal out-migration (Official Statistics Finland, 2015b). 7 According to demographic dependency ratio people aged 65 and over are calculated as elderly persons (Official Statistics Finland, 2009). 8 Unemployment rate is the proportion of the unemployed people to the active population (labour force) (Official Statistic Finland, 2015c). poorly developed in rural settings (Kitson et al., 2004; Mikkonen, 2002) . At a time when growth in jobs is concentrated in the largest cities, geographically marginal regions suffer the most in Europe as a result of their declining industries and more problematic locations (Espon Project 2. 1.3, 2006) . In Finland, economic growth and restructuring, especially in robust urban areas and their adjacent rural areas, have attracted labour from less productive sectors and areas (Tervo, 2009) . At the regional level, the transformation to a knowledge economy, which is urban-centric, is most problematic in remote rural areas, which are heavily dependent on inadequate regional assets and human skills (Kangasharju and Pekkala, 2004) . Similarly, rural areas close to the largest cities in Canada have succeeded better than other rural areas in compensating for employment losses in the primary industries, as they have benefited from commuting to the regional cores (Partridge et al., 2007; Polèse and Shearmur, 2004) . Economic wealth occurs unevenly geographically as a result of stagnant or declining demand and poor competiveness for economic diversification.
Growth in current global demand increasingly consists of manufactured consumer goods and services. In such economic circumstances economic growth tends to constitute a series of cumulative, spatially centripetal processes generated by economies of scale and a relative decline in transportation costs. Since production shifts relatively away from primary production and attached industries, place-bound initial advantages, such as hub location and knowledge (Fujita and Krugman, 2004, pp. 145, 147; Krugman, 1991; 1993; , are crucial for restructuring and growth. According to Krugman (1993) , there is a strong accidental component in the upsurge of development. Increasingly some of the initial advantages, such as the concentration of human capital, emerge as a result of the policy measures of a constructed advantage (Cooke and Leydesdorff, 2006) . Subsidies to investments and training, growth centre policy and the promoting of research and development related to the industry shape the economic landscape. Suorsa (2007) and Gløersen et al. (2005) concluded that the measures of recent policies do not reach Finnish peripheral regions and even decrease their opportunities.
The bicentenary economic history of the municipality of Lieksa has rested on the utilization of ores, forests and land for farming when its spatial dynamics have comprised phases of colonization and population concentration. Similarly with other resource-based areas, Lieksa is strongly dependent on the global market. Mills have been part of global production chains and networks and hence a suitable location and the emergence of costs must be interpreted in relation to particular networks of their time (Garretsen and Martin, 2010; Kortelainen and Rannikko, 2014 ). Moreover, current growth in the boreal zone takes place outside the primary and traditional manufacturing sectors; an increasing part of value-added is generated by the service sector and the production of information in production systems. In many resourcebased regions, the economy evolves in spatially uneven ways which indicates a changing demand and relative cost conditions globally in local industries impacting finally on factor compensations (wages, salaries, profits and rents) and local living conditions. The poor generation of wealth in forested areas in the current phase of industrial development in the boreal zone tends to be a result of industry life cycles in their rationalization phase as can be seen from this case study as well.
Resilience, adaptive capacity and reactions to pressures to change
Resource cycles (Hayter and Patchell, 2011) , and more broadly, industry life cycles can be understood by drawing from discussions on the economic, social and environmental resilience of natural resource dependent communities (Wilson, 2012) . The life cycle of an industry is a result of the evolution of the economy when new technologies and shifts in consumption patterns create the series of the emergence and disappearance of industrial activities and adaptation processes in production systems (Brezis and Krugman, 1997) . These evolutionary processes consist of the stages of growth, decline or shake-out and adaptation. Especially the last one is made possible by adaptive capacity which is related to the potential for resilience.
Resilience is a concept that originates in the physical sciences; it has become popular in research seeking to understand human-environment interactions (Adger, 2000; Folke, 2006) , and has increasingly been stretched to cover analyses in the social and regional sciences and 22/67 economic geography (Christopherson et al., 2010; Martin, 2012; Myant and Drahokoupil, 2012 ). An underlying aim has been to introduce a conceptual, if not a substantial, analogy between these very different disciplines. In short, resilience can be seen as a notion that refers to the ability of a system or region to cope with change. Resilience is very much a notion related to systemic thinking and, in essence, there is an assumption about a physical or social system that faces disruption it has to cope with in one way or another. Usually these distractions have been seen as abrupt, but also slower processes can be seen to cause a threat to a system's resilience. The notion of resilience has been given different connotations, starting from the perhaps best-known interpretation that resilience is about a system's ability to resist change. However, resilience has also been taken to mean a system's capability to adapt and change enough to be able to cope with a new situation, as well as its learning capabilities (Folke, 2006) . One reasonable definition refers to a system's ability to maintain its essential elements, such as population, by changing its non-essential elements, such as industrial structures (Manyena, 2006) .
Resilience can also be a normative concept, with the idea that the more resilient the socialecological system is the better, and resilience should be promoted by social action (Walker and Salt, 2006 ). However, resilience should not be seen only as a positive ideal. It could easily be thought of systems connecting the political, the economic and the ecological, the resilience of which may not be seen as a goal by many; on the contrary, the decrease of resilience keeping that system going may have been the aim of many actors. For example, one such system could consist of the maintenance of extraction and utilization of fossil resources for producing energy instead of developing renewable energy. Nevertheless, if the problems of regional development and regions that are facing economic shocks are considered, it is easy to see the resilience of a region or a locality as something worth striving for. Resilience, in such a case, could be seen as social and economic capacity ensuring the region's or locality's possibilities to maintain development and well-being. In the Nordic countries, governmental regulation with regional policy and the Nordic welfare regime have been in central role in local adaptation. Thus, local adaptive capacity and governmental regional and welfare policies are intertwined. In research, this issue of whether resilience is positive or negative and from whose perspective needs to be addressed. An option is just to try to see the occurrences during which a social-ecological system has demonstrated its resilience.
It is a basic argument in the literature that systems at various scales are interlinked, and a disruption in a system at one scale is usually likely to cause disruptions in related systems on larger or smaller scales (Folke, 2006) . Often the resilience of systems at different scales may be in contradiction, and the resilience of a system at one scale (e.g. global) may even prevent the resilience of another system at another scale (e.g. local). Moreover, there may be certain types of regions or localities where resilience as a capacity to withstand changing economic conditions may not have emerged. Given these scalar complexities, in order to proceed with a concrete analysis of regional or local resilience, it looks like a wise strategy to delineate empirical analysis in some cases and focus, for example, on a specific community and explore what components might constitute resilience there.
As noted, resilience has been given several meanings, and Martin (2012) has explored the notion of resilience in its various forms for the purpose of an analysis of regional economies. There are several options for a region to react to economic pressures. Of these, engineering resilience would be the rebound of a region back to its previous state. The concept of ecological resilience resonates with the idea of regional economic hysteresis, where the regional economy finds its previous growth trend but from a different starting point. Adaptive resilience, in turn, would lead to realignment of the constituents of the regional economy. Martin (ibid.) then identifies four different ways for a region to react to a state of economic shock: 1) resistance, or the degree of sensitivity or depth of reaction of a regional economy to a recessionary shock; 2) recovery, the speed and degree of recovery of a regional economy; 3) reorientation, the extent of adaptation of a regional economy in response to a recessionary shock; and 4) renewal, or the extent to which a regional economy renews its pre-recession growth path or shifts to a new growth trend. In empirical analysis, the task could be to identify these different forms of resilience existing in different situations. Interesting as such an investigation could be, the kind
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of analysis that seeks to identify resilience in these different forms leaves open the question of how resilience emerges and how it could be promoted in a regional economy. Investigating the dynamics and components of resilience, therefore, remains a task.
Within this framework, adaptive capacity or adaptability can be taken to mean the ability of a system consisting of local actors and governmental actors with their regional representatives to prepare for stresses and changes in advance or adjust and respond to the effects caused by exogenous or endogenous processes. Increasing adaptive capacity improves the opportunity of a system -e.g. a community -to manage the varying ranges and magnitudes of adverse impacts, while allowing for flexibility to rework approaches if deemed at a later date to be on an undesirable trajectory (Engle, 2011) . It is useful to see adaptability in a sense that the actors and institutions from the local level to the governmental level try to prognosticate the stresses and pressures for transformations in advance, thereby seeking to create the procedures of planned adaptation.
Resource cycles and industry life cycles in Lieksa
Local natural resources as a basis
Six cycles of industrial growth and decline can be identified in Lieksa. Some of them, especially those in the early stages, could be called resource cycles, as they were directly related to the voluminous utilization of local natural resources. When transport was expensive, ore and wood resources were locally deployed so that they were processed within the boundaries of the present-day municipality and then transported to other places for further processing or as intermediate products. The central competitive advantage was based on typical Weberian weight-loss industries, where raw materials are more expensive to transport than the finished goods. These cycles were long, and under structural adjustments that included war periods, industrial assets were reallocated to new or modified production. Agriculture and forestry employed the workforce especially in the earlier stages of economic development when production was more labour-intensive and less mechanized than it is today (Fig. 5) . In the later stage and in subsequent much shorter cycles starting from the early 1970s, manufacturing was not that much directly dependent on the supply of local natural resources any more. The utilization of local natural resources was not a key aspect for the emergence of manufacturing industries, as raw materials were easily imported. The growth in services and bioenergy has largely been the outcome of the increase of public spending. Nevertheless, while the importance of a natural resource waned, human labour resources prevailed as an important asset for resilience, as unemployment created abundant available labour force and a significant political motivation for generating any economic activities in the locality.
Transition from cycle to cycle reveals phases of resilience where the local economy attempts to recover from an economic shock often related to the increase of production costs or decrease in demand for the products for which the local resources are used. In this context, the emphasis is on the causes for the appearance and decline of each of the cycles. While more emphasis is placed on the occurrences in recent decades, it is explanatory to look back at the era of the origins of transformations that led to the continuous decade-long population decline still underway today.
The first resource cycle in the industrial era was based on lake ore (Oinonen-Edén, 1991, pp. 125). It lasted in a significant scale from 1829 -1903. While Figures 3 and 5 fail to depict the population and employment impacts of the resource cycle of lake iron ore production that constituted the first phase of industrialism in Lieksa during the 19 th century, the surge in employment in blue in Figure 5 for the early decades of the 20 th century, impressive in its pace, shows the impact of state-led colonization measures. This second resource cycle is simultaneous with strong growth in the size of the population (Fig. 3) . It was partly a result of a series of colonization phases from 1918 to the early 1960s, together with agricultural and industrial policies aiming to increase farming and forest work (Kupiainen, 1995; Rannikko, 2014, pp. 198-201; Saarelainen, 1995) and utilise forest resources by establishing saw mills and groundwood pulp and cardboard production (Kotilainen and Rytteri, 2011; Sippola, 2010) . Employment in this second cycle surged at first as a result of the colonization laws in the 1920s aimed at social resettlement after the civil war, peaked in 1940, and then was maintained because of the post-WWII colonization policy until the 1960s (Fig. 5) . Employment dramatically dropped in the 1960s as a result of mechanization in forestry. Changes in agricultural policy in the late 1960s led to a decline in small-scale farming; while colonization ended, the focus shifted to improvements of productivity in farming. Job losses in the primary sectors since the 1960s were only meagrely compensated for by an increase in employment in manufacturing (Fig. 5 ).
The first rise of forest mills (in the third cycle) since the 1920s was a result of nation-scale industrialization policies concerning the forestry sector as an important basis for the national economy (Kotilainen and Rytteri, 2011) . Already after political separation from Russia and its consumer markets through independence in 1917, exports from Finland had oriented to western markets and became even more raw materials intensive (Hjerppe, 1989) . The importance of local raw materials, especially timber, increased. In Lieksa, this third long industry life cycle starting in 1903 is shown in the evolution of cardboard and plank production peaking from the 1960s to the 1980s (Fig. 6) . Employment then came down as a result of the renewing of factories to be more cost-efficient. This meant, in practise, that expensive labour was substituted by modernized machines in the early 1980s. Figure 7 exemplifies the internal transformation process of the third cycle through the ownerships changes of the major forest mills, which have come across several changes during its existence, especially in the last 20 years. The first major turn took place in the early 20 th century, at the time when the interest towards paper and pulp production was raised and hereby the major forest companies, such as the Finnish Ahlstrom and the Norwegian Gutzeit, became attracted by the local mills and the forest resources nearby (Kuisma 2006 , pp. 369-382). The iron ore producers commenced to invest in wood processing industries leading to the first demerger when the sawmill producing planks in Kevätniemi diverged from the Pankakoski Groundwood Mill producing groundwood pulp and cardboard (Fig. 7) .
The era of state ownership began in 1909 when the state forest administration (Metsähallitus) began its operations at the Kevätniemi Saw Mill for the purposes of the construction of the railways (Palokas, 2002) . Later on, as the Norwegian Gutzeit lost its interest for the operation in the unstable country after the civil war and as the state of Finland had willingness to increase its proportion at the market, the Pankakoski Groundwood Mill became as a part of the majority state-owned Enso-Gutzeit: at first as a separate unit and then as a merged unit of the parent company (Hoving, 1961; Näsi et al., 2001 ). For the next six decades the ownership stayed immutable until the factory producing packaging boxes, established after the WWII, was sold to Ahlstrom in 1987. At this time, the production line was converted along with new machinery to produce also plastic-based products (Kontiainen, 2010 ; Luoma-aho and Strömberg, 2008), thereby shifting towards the import of raw materials and more place-neutral manufacturing and diverging from the main operations of the board mill.
In the mid 1990s, a new phase began for the Finnish forestry companies since they introduced the aim of internalization in their strategies and became more integrated in the global competition through supranational mergers and acquisitions (Sajasalo, 2003, pp. 165-173) . Simultaneously Pankakoski Groundwood Mill faced major transformations in ownership linked to the production of boards for packaging and graphical end uses based on local natural resources and imported raw materials: at first merging with other Nordic businesses and then with more globally oriented investors through acquisition (Fig. 7) . 
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From local natural resources towards a diversified economy
The upsurge in light manufacturing, the fourth industry life cycle, took place as a reaction to job loss in the local economy where primary production improved its productivity dramatically after the late 1960s. A new, large post-war generation simultaneously entered the labour market. As a mixture of local and national policy measures, an industrial estate was established in Lieksa (Vuorenmaa, 2003) . This was a result of a set of governmental regional development policy measures that were at their height in the 1970s (Sippola, 2010 countries in the 1970s. Moreover, the Finnish mark was devaluated in 1967 strongly which generated together with the opening of the European markets favourable conditions for diversification of industrial structures. Lieksa was one of the first municipalities in the country to benefit from the industrial estate instrument (ibid.). At this point, it was no longer local natural resources that were sought to be utilised but, instead, the new industries used imported raw materials. For instance, clothing factories and metal products workshops were established, and the rubber industry started its production on a large scale (Fig. 6 ). There was, however, still a relatively abundant labour force that was struggling with problems of unemployment.
What were the prerequisites for these investments in the 1970s? First, plenty of labour was available as a large generation entered the labour market and employment in the primary sector declined sharply. Second, local industrial culture in the community gave competitive advantage in relation to other, more rural, Finnish municipalities. Third, regional policy instruments enabled the attainment of financial support from the government for investments, research and development, the training of labour and wages for a few years after the enterprise was founded, and loans were available from KERA/Finvera, a state-owned regional development fund, that lent money and provided financial capital to improve the economic progress of underdeveloped regions (Tykkyläinen, 1992 ; Yli-Jokipii and Koski, 1995). As a result, Lieksa's economy became consciously diversified in the 1970s. It could be assumed that this diversification should have led to a situation in which the local economy was less vulnerable to disturbances, as it was no more that dependent on a single resource or a single line of production. Interestingly, this was not the case. After ten years of relative success brought by incoming investments by companies and the national government, a sharp decline in manufacturing jobs began in the 1980s and is still continuing (Fig. 6 ).
How can this turn to a decline be explained? First, the diversification of the local industry was based on imported raw materials and other inputs and thus this manufacturing has been easy to relocate when relative competitiveness declined. Second, deindustrialization prevailed in Finland in the 1980s, and these new industries in the marginal areas became vulnerable as regional policy supports gradually vanished after the infant period. Third, the prices of many products manufactured by the industries in Lieksa were high for the domestic market and could not compete with imported products. Fourth, many companies had to adapt to a situation where governmental support shifted from traditional labour-intensive manufacturing towards funding for technology-driven development. In this industrial climate, the more traditional industries in Lieksa had to improve their cost-efficiency which led to redundancies and even shrinking turnovers. The conditions of development became disadvantageous to remote localities such as Lieksa. An increasing part of the blue-collar manufacturing activities in high-cost peripheries found themselves on the losing side of the spatial margin of profitability (Hayter and Patchell, 2011, pp. 249; Smith, 1981, pp. 111-116).
However, the industry life cycles in Lieksa since the 1970s and the resilience of the local economy have not rested on a growth in manufacturing industries only. The cycle of the municipal service sector, as the fifth cycle, peaked at the beginning of the 1990s. As illustrated by Figures 5 and 8 , employment grew continuously in the service sector from the 1920s until around 1990. Until the mid-1960s, colonization and the expansion of the primary sector and the forest industries increased the demand for services as population grew. After that, much of the increase in employment in services can be explained by the construction of the Nordic model welfare state, where public health care and social services were to be provided evenly across the country. The era of the intensive construction of the welfare state began in the early 1970s, and the idea was to create municipal local services that were administrated, produced and financed by the municipalities, but additional financial government support was provided on demand (Kortelainen, 2010) . In Lieksa, this reform produced a considerable need for educated employees, especially in the health care sector, and without the simultaneously created system of state subsidies, these wide-ranging reforms would not have been possible (Lieksa, 1975; 1976 ). As Figure 8 shows, the expansion of the public sector also continued in the Pielinen Karelia sub-region, to which Lieksa belongs, until the late 1980s. However, compared with the decline of employment by more than 5,000 during about two decades, the increase in jobs in the service sector was only about 1,000 jobs and in 28/67 manufacturing even less. Hence, adaptive capacity, although supported by regional policy and the expansion of the welfare state, was not sufficient as the overlapping growth cycles in the service sector and manufacturing could not bring about enough resilience to prevent continuing population loss. Industrial renewal and a shift to a new growth trend with the support of regional policy failed in the long run and the service sector had very limited possibilities to expand as local demand was not sufficient. These state policies were not based on any initial advantage, such as natural resources, or a long-term competitive advantage, such as R&D. The disadvantages brought about by the attributes of the peripheral location finally defeated a great deal of constructed advantage, that is, the industrial estate and regional policy support.
Fig 8. Employment changes in the private and public service sectors in the district of Pielinen Karelia (includes the municipalities of Lieksa, Nurmes, Juuka and Valtimo), 1975-2008 (data source: Official Statistics Finland, 2014d).
Overall, the driving forces since the mid-1960s for the increase in employment outside farming and forestry were a combination of global and domestic demand for consumer goods, the measures of national scale policies and high supply of labour. Much of the manufacturing work was based on assembling work and, therefore, the shift to the global spatial division of labour along with trade liberalization had a significant restructuring impact on the local manufacturing sector. Much of its competiveness decreased in relative terms.
The balance between competitive factors in different spatial scales has shifted over time.
The attractiveness of local natural and human resources and governmental interventions in addition to market demand were crucial in generating booms and resilience in the sense of reorientation in the early long cycles. In the case of the industrial estate, local attractiveness rested on subsidized human resources trained for factory work, investments grants and R&D grants, and local natural resources had only a minor role. Similarly, in the case of increasing services, local natural resources as inputs played a minor role as only a fraction of growth came from tourism, although the introduction of nature tourism services has increased the importance of landscape as a local resource.
Structural adjustment of manufacturing and the service sector from the 1990s on
Lieksa came to a turning point at the turn of the 1990s (Fig. 9 ). Since then, there has been no employment growth in the main industries. The downtrend of the local economy, except the service sector, already began before the 1990s (Fig. 5) . In the most of the branches of industries there was no abrupt collapse, but a steady ongoing trend of reduction in employment. Several simultaneous disturbances deepened the job loss further. One of the most unfavourable processes was the nationwide recession in the early 1990s, caused by the chain effects of several factors which were mainly started by excessive foreign indebtedness combined with simultaneous devaluation; it eventually led to a plunge of demand in the domestic market and cuttings of public spending (Kiander, 2001, pp. 36-39) . At the same time exports to the Soviet market came to an end. The unemployment rate in Lieksa surged to 30 per cent (Fig. 4) .
Fig 9. Employment change by the sector of employer (number of employees) and employed labour force (as per cent of total labour force) (data sources: Official Statistics Finland, 2013b; 2014a).
At this turmoil, governmental support for the services of the welfare state and for regional policy measures was reappraised. The reduction of public spending was partially an outcome of the economic recession, but also the time was favourable for a policy change from nationally regulated social equity-oriented goals towards an internationally-oriented capitalist society regime (Julkunen, 1992, pp. 13-15; Julkunen, 2001, pp. 72-80) . The political aspirations of that time as well as the accession of Finland to the European Union in 1995 stressed the strengths of specialized and competitive regions in regional policy instead of aiming at abolishing the disadvantages of developing areas (Kortelainen, 2010, pp. 353-356) . New EU policies and funding mechanisms such as regional structural funds and LEADER-funding for rural areas reformed and replaced the former regional policy in part (Danson and de Souza 2012; Eskelinen, 2001 ). The ideology of regional development shifted from the nationally governed top-down format into the combination of integrated programs regulated by the EU and regionally based bottom-up development projects (Malinen, 1998) . The post-1995 development shows that even the newest development policy instruments have had only meagre impacts on development; Finland's membership in the European Union brought about new regional and local policy instruments, but they have not significantly created new jobs during the last 20 years.
Several changes in the global economy affected Lieksa. Due to changes since the early 1990s, such as the collapse of the economy of the Soviet Union, the opening up of China to the world economy and its low labour costs, and the advance of the Latin American forest sector, it has been hard to maintain production in this relatively remote part of Europe. In retrospect, the industrial estate instrument could be criticised for its emphasis on imported raw materials and low-skilled, low-paid jobs, as it became far too easy to shift production to places with much lower labour costs in the 1990s.
A closer examination reveals how many of the changes in the upper institutional scales and the tighter links with the global economy have impacted on the local industry life cycles, and especially on the dissolution of public employment through the vulnerability of place-neutral manufacturing. The early 1990s recession first hit most severely in the private sector, but the decline in employment seems to have been more persistent and long-standing in the non-
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private sector (Fig. 9) . The private sector lost almost half of its employment from 1989 to 1993, but it nearly managed to gain back the lost jobs by the year 2000. However, this job loss revealed by the statistics was caused by changes in company ownerships and simultaneous lay-offs in state majority-owned companies. The changes of ownership are reflected in part by the shifts of jobs from the public sector to the private sector. For instance, between the years 1996 and 1997 the national government decided to diminish shares in Enso Oyj, the predecessor of Stora Enso Oyj, which changed the company's employment classification from the state-based to private-based employment class (Enso Oyj, 1997). Moreover, in Lieksa over 300 employees of the local cardboard company changed over from the public to the private sector (Pankakoski Board Mill, 1996; Fig. 7 ).
Since the early 1990s, first the state sector and later the municipal sector started to rationalize the welfare system ( Fig. 5; Fig. 9 ) that pushed down employment in the whole service sector. Productivity increase and the shifting of political interest to the southern part of Finland continued during the next decade. The Finnish Border Guard closed down two of its border guard stations by the end of the 2010 (Finnish Border Guard, 2010), which had an impact in the border town of Lieksa. In addition, the cutbacks in the state-owned forest administration (Metsähallitus) reduced employment in the primary sector. The diminished number of the active farms − from 542 to 191 between 1990 and 2010 (Tike, 2013) − pushed down especially the number of self-employed persons (Fig. 9 ).
Similarly to the service sector, developments in manufacturing differed by industry ( Fig. 5 ; Fig. 6 ). The export-intensive industries survived moderately through the recession compared with the industries that were more dependent on domestic markets (Vuorenmaa, 2003, pp. 43-56) . The most remarkable negative turn in manufacturing fell on the clothing sector which lost 81% of its employment in the 1990s (Fig. 6) . A small production unit of a larger corporation was closed due to unprofitability and overcapacity, and its production was relocated to lower labour cost countries (Henttinen, 2007) . The sawmill and the cardboard company increased labour productivity and as a consequence, many workers were laid off. The cost savings and improvement activities continued after Stora Enso sold its cardboard factory to an international investment group in 2006 (Lieksa, 2009; Pankaboard, 2013 ; Fig. 7 ), but also outsourcing reduced the number of employees in cardboard production. Nevertheless, most jobs remained in the local economy since the outsourcing of the overhaul functions only relocated the jobs in the statistics from the wood-processing industry to the metal products industry (Maintpartner, 2008 ; Regional Council of North Karelia, 2009). Hence, the increased number of jobs in the manufacturing of metal products in the early 2000s is only partially explained by the actual increase in jobs, although this industry was seen at the time as a next booster business of the local economy. Several SMEs were active, and prospects for the local companies seemed fairly good inasmuch as the metal products industry was regionally recognised as an essential investment and development industry (Vuorenmaa, 2003) . The development of the metal products industry confronted a setback when a major company suspended its production in the area and the production was transferred abroad closer to the growing markets (Hirvonen, 2009 ). In spite of the efforts and the recovery of the revenues in the metal products industry, the number of jobs remained at a lower level than in the peak years (TE-centre of North Karelia, 2008).
The constant endeavor towards cost-efficiency and improvement of production has also reduced the number of employees in the manufacturing of rubber and plastic products (Fig. 6) . Unlike the more diverse local metal products industry, the jobs in the production of rubber and plastic products were mainly dependent on three main companies (Regional Council of North Karelia, 2009). Ownership changes and invention of new products were used as strategies for remaining in the markets for these products. For instance, the production of heavy inner tubes, bicycle tires and shoe soles remained in Lieksa when the nationwide companies sold their branch businesses to a smaller local company in Lieksa (Nokian Renkaat, 2004; Suomen Kumitehdas, 2014; Taloussanomat, 2004) . The production lines were coordinated so that their production could complement each other if one line of production was at risk. Nevertheless, in spite of increasing competiveness, the total number of employees has kept on falling in these industries YLE, 2009 ).
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Back to local natural resources?
What would be the sixth industry life cycle? The utilization of natural resources is stressed again in current development strategies of the town and the sub-region, but with a new emphasis: forests as a resource for renewable energy, specialized agriculture as a resource for the food industry, and nature and wilderness as resources for tourism and other similar industries (Lieksa, 2014; PIKES, 2014) . Various bioenergy projects, such as biorefinery and bioterminal, are planned (Huikuri and Okkonen, 2012), the Koli national park is under constant development in order to fulfill the requirements for diversifying customers, and the food industry aims, for instance, to penetrate into the market of ready meals and specialized dairy products.
However, a growth in the use of local natural resources is hardly a sufficient solution as the new industries relying on the extraction and utilization of local natural resources, most importantly bioenergy production, do not provide enough jobs for the locals. It has been estimated that the production of bioenergy could employ about 30 employees in Lieksa (Vatanen, 2010) , although much higher estimates have recently been presented (Huikuri and Okkonen, 2012) . Low employment effects are to be expected from tourism businesses that seek to utilise natural landscapes as attractions (Vatanen et al., 2012 
Discussion
The local economy of the town of Lieksa, with its rural hinterland, has been very dependent on exports during the first four waves of its industrial development. The significance of local-global links has changed according to global demand, ownership changes in industries and transformations of the national development policies. The national scale governmental policies had a strong role earlier in the colonization of the wilderness areas and in resource-based industrialization, that were promoted as parts of larger scale nation and region-building processes. However, the impact of the state on developing economic activities has diminished over time. The state has withdrawn from peripheries in the same way as in Canada (Markey et al., 2008) . Instead of a sign of development, currently the presence of the public sector in peripheries is largely due to the former growth in municipal services and a relatively large proportion of the population living on welfare.
In addition to the impacts of global demand, various policy measures have shaped economic landscapes in resource peripheries. In the Finnish economy, there were several crises and turning points that had local effects during the two centuries. Economic growth diffused to the peripheries in the late 19 th century in part due to easy access to the Russian market, but this connection came to an end abruptly. The independence of the Republic of Finland from Russia in 1917 led to a closed border, an expansion of small-scale farming and the reorientation of the exports of industrial produce to the Western markets. The local economy was re-oriented and renewed relatively successfully. The next major growth period took place after the Second World War. Post-war colonization increased growth in the forestry sector as the state strived to mobilize the labour resources to work in the peripheries and intensified the use of forest resources in remote areas. The main response at the national and local scales to the end of the colonization period and increasing rural unemployment was reorientation towards a more diversified economy. The era of strong regional policy since the mid-1960s, that was seen as a way to overcome the crisis of the local economy, led to the growth of the light industry. It also soon turned to a decline which was accelerated by closures of the most footloose plants following the depression of the early 1990s. At present, the long term forest industry cycle and the manufacturing cycle of the 1970s still continue, although their contribution to local employment has declined significantly. Generally, much of the rural job loss in Finland is explained by growing labour productivity in resource-based sectors, where the same or a larger output is obtained by less work. As the competitive advantage of remote, resource-based peripheries is limited to the use of local natural resources, the localities are usually uncompetitive for other industrial activities (Lehtonen and Tykkyläinen, 2010b; Polèse and Shearmur, 2006 ) . A decline in towns and rural areas is the inevitable outcome if the dominant industries weaken due to poor adaptive capacity.
The reactions to the crises have included the shift of labour from one sector to another and gradual depopulation. During the colonization periods, Lieksa was a labour-absorbing municipality, but when the support for the mobilization of the population for the more intensive use of the land and forests ended, rural depopulation started and has continued since. During the period when forest industrial production was very competitive, resource-based towns such as Lieksa were wealthy compared to the surrounding localities (Lehtonen and Tykkyläinen, 2010a) . As labour contracts in the forest industry are universally valid across the country, salaries and wages are not very flexible locally, increasing the pressure for an increase in productivity. In this way, however, the income level remained higher in mill communities than their surrounding areas for decades. The outcome of the restructuring of the forest industry has been a relative decline of well-being in industrial localities compared with the neighbouring rural areas.
The replacement, by forestry machines and harvesters, of small scale farming and manual forestry work that provided a basis for the spatial structure for decades has led to the strong growth in the productivity of forestry. As the article has illustrated, resilience can be observed in the transition phase of the local economy when ways to deal with external and internal pressures had to be found. As a solution, the industrial estate provided new jobs, which can be seen as way for reorienting the local economy by promoting new lines of industries (Martin, 2012) . Although the local economy diversified, it did not depart, however, from the industrial traditions of providing employment. The resilience at the time was essentially dependent on national scale policy measures and the capacities brought to the local scale from the national scale, even if the local industrial tradition provided the basis for the rescue activities. The policy measures can be seen as been partially successful at the time, as they brought about a regrowth in the number of jobs. The problem for the local economy, however, was that the policy measures from the above did not last, and without the national support the new industries were not able to maintain competitiveness. Hence a new crisis emerged rather soon. As the forest industries were further modernized and the diversification of the local industrial basis could not compensate for job losses, depopulation has been the way for local adaptation, with the population in Lieksa declining to the same level as in the early 20 th century.
The growth of the services sector regarding the positions of employment it provides and the fact that as an employer it surpasses all other industries, including manufacturing and forestry, could under certain circumstances be seen as a form of renewal of the local economy (Martin, 2012 ).
In the case study presented in this article the conclusion must be, however, that this is not the case. The services provided at the local scale have been mostly a result of policies designed and implemented at the scale of the nation-state. For the locality, they appear to be entirely exogenous in origin, based on the expansion of the Nordic welfare state model. Most importantly, the original aim of the welfare services was not to substitute the declining forestry and manufacturing industries, but to provide health care and other well-being for the existing populations. Therefore, even if there are some private sector services that have been designed for tourists, the bulk of the employment positions in services cannot be understood as leading to a renewal of the local economy. The main aim of these policies has also not been to diversify the local industrial structure but rather to add a component to the existing structure that supports the local population in getting welfare services. For an improved understanding of the variations of regional and local resilience, it would be useful, on a general level, to conceive of such situations as cases of parallel development of sectors, where an emerging industry supplements the existing industries but the development does not lead to a reorientation or renewal of the local economy.
Since the late 1960s the main instruments of the Finnish development policy have been regional policy and a collection of local development policy measures. Agricultural policy has regulated farming. The membership of the EU brought additional instruments, such as structural 33/67 funds and LEADER-policy measures, but their impacts have not succeeded in changing the tide. During the entire period from the 1960s until the present Lieksa has depopulated, which indicates that these policies have not succeeded in preventing rural decline. When such a decline is inevitable, gradual adaptation in the declining parts of the economy is a reasonable alternative (Sousa and Pinho, 2015) . There has been rural renewal, such as rapid modernization and growth of small businesses, but it has been insufficient from the viewpoint of job growth. Success stories are very rare, and current policy measures are insufficient in generating growth which would prevent the rural decline.
The disadvantages affecting rural areas will not disappear without fundamental changes in spatial cost structures in relation to productivity. As cold, remote peripheral areas are not the target areas of young generations (Tuhkunen, 2007) or amenity migration (Partridge, 2010) , there are no factors that could compensate for the high costs of remoteness. According to Lehtonen and Tykkyläinen (2012) , through investments in innovations, technologies, and labour quality and skills, developing industries benefiting from rural economies and the promotion of life-style changes could slow down rural job decline. A more passive form of adaptation would consist in an increase in the flexibility of factor prices outside urban centres, which would lead to better price competiveness and a higher demand for labour. However, it may remain less beneficial for a renewal of local economies and for a creation of new industry life cycles. This is nothing new in the context of current economic literature, but as the state and the EU off-load a great deal of development responsibilities on regional and local actors, no large nation-state level governmental initiatives can be expected in the current economic climate. Thus, in terms of policies and strategies for dealing with change, adaptation is supposed to emerge endogenously in the declining peripheries.
Conclusions
The case study of Lieksa unveiled five past industry life cycles (Fig. 10 ) from the early 19 th century up until today. The first cycle emerged based on lake ore, the second on colonization waves, the third on the development of the processing of the forest resources, the fourth on the industrialization of underdeveloped areas by means of a strong nation-wide regional policy, and the fifth on the services sector that expanded especially due to the implementation of the Nordic welfare state model. Except for the growth of manufacturing and its decline and the heydays of the welfare and state service sector, the cycles have been long, varying from 50 to 80 years. The bell-shaped cycle of manufacturing is shorter and the service sector has been under restructuring. It remains to be seen what will happen to the industrial estate in the future -renewal and re-growth, stagnation or decline. 
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The industry life cycles have been overlapping; when one cycle has turned to decline, the locals and other stakeholders have attempted to search for new sources of livelihood. In the phases where resilience can be observed, the shift of the emphasis from one sector to another and always towards newer, more productive technologies have compensated for the loss of mature businesses. In Martin's (2012) terms reorientation and renewal have been the responses in the main. The role of the state has been significant in providing institutional and economic conditions for local resilience and the new development cycles that have emerged as a result.
Resilience as capacity for reorientation and renewal has been enabled through institutional regulation, investments in infrastructure and government subsidies, especially in terms of the second and fourth cycles. The fifth cycle was financed mainly by taxpayers. The conditions of the growth of the first, third and fourth cycles originated very much from the global market. The fourth cycle could have also been boosted by the opening up of the European market for Finnish products, but those impacts remained meagre. However, all the policy reactions from "the above" have been based on the capacity of the state and limited to a particular period of time. Hence, policy measures are not automated, but dependent on governmental resources, public spending priorities and decision-making. Markey et al. (2008) give an example of how the state can alter and attenuate government and industry commitments to peripheral areas. That reorientation of regional policy is comparable to what has happened in Finland (Suorsa, 2007) .
As different sectors and industries react differently and have different life cycles, successful resilience periods generate industry life cycles originating from the success of enterprises. The first cycle of lake ore has disappeared in full, and a great part of agriculture measured in the number of jobs has disappeared. Similarly, the forestry sector, from logging to final production, has been strongly rationalized and restructured several times. Martin (2012) pays attention to how a region returns to be vital. However, this is not always the way economic transformations in a region or locality take. There are many devolutionary processes going on, especially in the stages of adaptation. Inter-cyclical transformation is full of risks of failures, and that the region remains unattractive to new, potential industries may prevent resilience in the form of reorientation or renewal. For instance, the short wave of footloose industrialization is over in Lieksa and there are no signs of a significant recovery. The new industry life cycles of bioenergy and tourism are often mentioned in regional and local plans and newspapers as a panacea, but their realization is risky and dependent on the various factors of development.
Many parallel economic processes exit in evolving localities. There have always been devolutionary processes in the existing local economies, meaning that some enterprises and industries vanish from a locality. Some organizations and occupations disappear, and development in that part of the economy is devolutionary (Tykkyläinen, 2012) . During crisis periods there are strong devolutionary processes which various adaptive processes such as cost savings attempt to relieve, but also evolutionary processes promoting and enhancing the emergence of new economic activities. The long-term results of such an evolution are uncertain and unpredictable.
